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P A *: T    I 

PRB«T   STATUS   AMD^OKTEMPUTED   DEVELOPMENT   OF 

ggggìgs. PRODUCTION" IH   IfflgA        ~ 

1.1. The general tero «Pesticides«  includes Insecticides» 

Fungicides, Rodenticidi» Mellusoieides, Houatooldss, and 
Woedicides. 

1.2, The basic manufacture of pesticides commenced in India 

in 1952 by setting up a plant for the manufacture of Benseae 

H«xaohlo*ida (BHD) which was followed by BOT.   Among the 

South Asian and African countries, excluding Japan, India is 

the largest manufacturer of basic pesticida chemioals. 

Currently, under various categories, the following pesticides 
are being produced indigenously: 

Aluminium phosphide, BMQ, Chlorinated 

terpen«, DOT, Bichlorvos, Dimethoate, 

©Of Mixture, Ethylene dibreaiid©» 

I'enitrothion, Lima Sulphur, Lindane, 

Malathien, Methyl bromide, îîiootine 

sulphate, Oxydemeton-Wbthyl, Para- 

thion (ethyl), Parathion   Methyl), 

Phespfcaraidon, Pyrethrin extract, 
fhaaite» Toxaphene. 
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PÜN3ICI1SS: A'ireofungin, Barium polysulphide, 

Copper oxychloridc, Cuprous oxiùo, 

Ferbam, Mancozcb, Hid el chloride, 

Organo mercurials, Sulphur colloidal, 

lettable and Dust, Stroptocyoline, 

Thirarn, Ziram, Zineb. 

R0BBTOII1B3 Sí Coumafuryl*, Warfarin, Zinc phosphide. 

MOLJUSOICIffii Met aldehyde. 

mmoQim 

TSÊttSSM* 

Methan N Sodium. 

àffiftottiu» fralphamsto, 2,4-D» 2,4t5-^« 

1#3»    Most of the above mentioned pesticide» are being 

produced in the Organised Sector, tho exception being 

Sicotine Sulphate.   The technology for tho development 

of Pentaehloro Nitrobenzene and a yeedicido - Simazine 

- has aiao boon perfected, but the commercial pro&oticm 

is yet to commence.   An important insecticide known o:. 

»Moaocretophoe« inay oome into production very soon. 

Manufacturing licence/Letters of Intent have been issued 

for some new products-,    for details of whioh refer *@ 

ànaeaeare 1. • 

1.4.   Bewand of individual pesticides, assessed by the 

end of 19T3-74, and production achieved during *»• ?•» 

1971 is given in Col. 3» Annexurc I.   So far $2,M4 *mm» 

mi 
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oapacity for the production of various pesticides has been lic- 

ensed, out of which 44,670 tonnas capacity is installed. 

There are 18 unite manufacturing tochnical materials and 37 

units manufacturing formulâtiona, rfhich are in the organised sec- 

tor,    Thero are about 110 units in the Small Scale Sootor which 

mostly undertake the manufacture of conventional formulations, 

mainly dusting powders, and to a limited extent, wettatìe powders 

and ewttloifiable concentrâtes. 

1.5   It is estimated that in 1971 about   1 36,000 tonnes of for- 

«lulaticns were sold?    the market value thereof being abont Rs. 440 

•Alliens,   ïhs «aantity and valute of nosticides produced by the 

organised sector during the yoar 1971 ar® fiv«* below: 

Technical material      .........    23,736 tonnes (Rs. 92.5 «lllio») 

Formulations:   Solid .........    43»S18 tonnes 

Licinia ........     9tl®9 *«ft»e8 
|(RG.300 million) 
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Ü«^ tj Stejps tajken ,h£ ÍAcL5?.XyA-ií. *£L A£XHi.°£j"ilS. A^Ä^Ä 

2t 1*    Unlike fertilisers, most n€oticirtc-n cannot bo used in 

their connsorc tally port, forti und have to >->e formulated in « 

ready-to-use preparation as duetlug p<"-ders, water diaporsibl© 

powders,   emulai fiable concent tratos, solutions und granulos» 

the pesticides inductry in ludi* came into axistonco first 

by the manufacturo of formulations fro« imported technical 

Materiale, and, as the doroaad ine reatad, basic manufacture 

coMttienoed.   Tho subsequent development of the industry lias 

been possible through certain major   »taps taken in this 

respect by the OoverwMnt as outlined below? 

Production of postloid&l ehosdoals has been included 

In the Coro Sector for Licensing under the Induslrl«« 

ffi and ft) Act. 

Por the pnrposes of import of raw materials, this inius- 

try is listed vanàar priority industries and is also 

eligible for import under ÏM, Credit» 

f© develop and sustain -«.he foiwulation industry, pest- 

icides arc allowed to be importad preferably only in 

commercially pure forru. 

f© make available tho various foraulatioi» f© farmers 

at a reasonable oost, customs duty en import of some 

selected pesticides «yod chemical raw materials, to 

encourage a basic manufacturo has been reduced to tôfè 

aâ-valorem» - i irti m i ¡Mgr i 
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Banning the import of pesticides being manufactured in 

India, and restricting the import of itoms competing 

with the indigenously -roduced materials. 

Supply of indigenous raw materials and allotment of 

tank vragons for the transportation of these chemicals 

to the industry is arranged on priority basis. 

fo regulate the import, manufacture, salo, transport, 

distribution, and uso of insecticides with a view to 

prevent rieä: to human beings or animals, the Insectic- 

ides Act has been introduced. 

2.2. Despito the above measures, there has been under- 

«HlisatiQn of installed capacity for «on» of the items like 

BHC, Copper exyehloride, Thiooarbamato, Dithiocarbamates and 

Woodicide (2,4-D), mainlj due to the present poor off-take. 

the existing captivities for thiocarbamates and dit hi ©carbamates 

•r» feeing progressively botter utilised and the demands aro 

oaMiBtcntly rising. The demand for moro effective pesticides 

like organo-phusphatie compounds whose capacities are already 

IwtttC utilised adequately, it increasing. 
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TargetB and, Consumption:. for jUujjgGriod ending 1^73.-74j¡. 

3.1  According to tho turrets set forth by the Planning '.;om • 

mission, Ü0 million hectares were to be covered within this 

pori od requiring tho use of 62,000 tonnes of technical post- 

ioidos, of which 53»50Q tonnes T-icro oxpocted to become available 

through indigenous production, and 0,500 tonnes through 

imports. 

3,2. the coverage under plant protection was to be achieved 

by the following components, and target for ©ach as fixed 

originally and tho likely achievement by 1973*74 is indicated 

bolOtf! 

farget Likely achieve»«»* 

1973-1974 1973-1974 

i) seed treatment 24*00 11.00 

ii) general pest control 

and intwnsiv^ treat- 

ment   , 39.50 41.00 

iii) rodent control 14.00 6.00 

iv)   weod control 2.50 2.00 

80,00 60.00 
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3.3     From tho abovo,  it is obvious that the likely achieve- 

ment by the end of 1973-74 will be lower than the target,    To 

achieve the target of 60 mill..on hadaros by 19', 3-741 44,940 

tonnes of pesticides will be rehired (indi^nous 36,000 tonnes 

and Imported   8,940 tonnes).    l>orin¿ 1971-72, tho actual con- 

sumption of pesticides has boon about 30,000 tonnes covering 

37»5 million hectares which may rise to 35,16O tonnes in 

1972-73«  sufficient to cover about 45*5 million hectares. 

While the progross is reasonably satisfactory in respoct of 

General Pest Control, Intoneive Treatment and Weed Control, 

there is likely to be a short fall in respect of Sead 

Treatment and Rodent Control, despite the fact that the pest- 

icides needed for thuso arc available in sufficient quantities 

from indigenous sources* 

3*4*   Besides protecting the standing crops by prophylactic 

and curative treatment, pestioidos also play an important rolo 

in post-harvest technology by preventing and suppressing 

infestation by insocts and rodents.    No targete for this were 

indioated in the Fourth Plan.    Scientific storage of harvested 

produce is so far confinod to organised institutions like 

Food Corporation of India, and the National Warehousing Cor- 

poration, Co-o-peratives, etc.    It is estimated that, on average, 

6-8$ of the harvested produce is lost on account of ravages by 

pests.    More than 7<^6 of the oountry»s production is stored at 

the fanners*  level where the knowledge of scientific storage 

is praetioally non-existent.    Realising    this defioioracy, tho 

Ministry of Agriculture has recently initiated a "Save Grain 

Boheme1*«   Pesticides needed for post-harvest use are 

indigenously available in adequate quantity. 
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3.5»    Fertilizers and pesticides are complementary inputs, the 

greater use of the former leads to the latter.    In countries 

having high agricultural pro( activity,  the cost -nise ratio 

between fertilizers and pesticides is 3.5:1.0.    In India the 

use of these two inputs is very me«.¿ref but  even so that cost- 

wise ration is aroud 7s 1.    The consumption of pesticides vis- 

a-vie fertilizers in India is 1 .gging behind the accepted 

norms.    In 1963-64»  for every kg. of plant nutri-it 19 grams 

of pesticides (technical) were used     and in 1971-72 this 

figure has come down to 13 grams.    The imbalance needB to be 

rectified in the Fi.:*th Tlan especially when the consumption of 

plant nutrient is expected to rise from 22 kg./ha. in 19Î3-Î4 

to 50 kg./ha.  in 1970-79.    I* is significant that in 1954-55 

the consumption of pesticides was 3.2 gm/ha. which in I96O-69 

rose to  17C.4 gm/ha and in 1973-74 the estimated target - 

excluding fumigants - is 336 gm/ha.    (In Japan it is about 

10,000 grams;    U.S.A. and West European countries about 

2,000 grams). 

3,6.   The crop plants in India are affected by over 250 pests 

and dise'ases of economic sigr ".ficance.    öpecifi ity of a 

pestlcidal chemical  aae a special "ugni i i cane e in crop pro- 

tection programmes.    Because of this fact,  consideration of the 

overall  installed capacity of the industry oç its under- 

utilisation lias little relevance to the demand pattern.    Por 

example, the large installed capacity for the weedicide, 2,4-D or 

for most fungicides cannot be put to use to control insect 

pesto|    vjeedicidcB cannot control diseases nor fungicides the 

weeds.    Furthermore,  almost 40V¿ of the installed capacity is 

accountable to Benzene Hexachloride (Hie) which cannot 
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effectively control many insect pests or produce liquid for- 

mulations which are becoming increasingly popular.    The 

installed capacities of many effective insecticides,  e.g. 

Parathion,Metaeystox, Dimethoate, Malathion, Fenitrothion, 

etc. are now not adequate to meet the current needs. 

3.7»    It h*s, therefore, become necessary to import a variety 

of pesticida! chemicals, most of which fall under the classes 

'Insecticidee' and •Weedicidea«.    Due care has been taken to 

avoid indiscriminate proliferation of the products not only 

to protect the interest of the Indian industry but also to 

encourage the manufacture of newer, safer and bettor products. 

3*8.    In recent years, the demand for pesticides has increased 

considerably because of the extension of ooverage under 

endemic and epidemic area schemes of the Ministry of Agricul- 

ture to protect the food and cash erops, and on account of 

initiation of the crash programmes on many cash orops 

•specially cotton, oilseeds and jute.   The additional require- 

ments have been met by importing teohnioal material for for- 

mulating it in the country wherever the facilities exist. 

Tierna which came up to carry out this work were allowed to 

import the required technical material on the basis of formul- 

ation facilities available with them.   Those firms which had 

proposed basic manufacture of these materials and had oarried 

out field trials and market promotion of the formulations con- 

cerned, and were thus able to guide the farmers in the use of 

their products were given prefaenoe.   To encourage healthy 

competition, other formulâtors were also allowed to import 

these pesticides also for formulation within their overall 
capacity. 
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3.9.    To benefit by the use of new products of research and 

development oarried out in developed countries, and to identify 

their suitability for use under local conditions,  it was con- 

sidered essential to carry out field trials.    Import of certain 

pesticidal chemicals was, therefore, permitted for trial 

purposes.    Such trials were undertaken by firms with facilities 

and technical know-how of their usage, preference being given 

to firms with   proposals for basic production after studying 

their usefulness and market potential. 

« 
J. 10. In this connectio», in 1971-72 » to*«* foreign aiKshaagi of 

Rs. 102.45 million was allooatod for the import of raw material» 

te the pesti ides industry in the Organised Saotor with its 

break-up as under: 

Value of raw materials for manufacture of lis 18.68 million 
technical material* 

Value of teohnioal material for formulât- Rs»Ö3.77 million 
iOn mm—mmmmmmim**mmm 

Rs. 102.45 »illi©» 

(the oorreiponding figure for 1973-74 will be Rs. 23.7 

million and Rs.  166.7 million respeotivoly,    Information 

in respect of smaH-aoale sector is not available.) 
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i»_,   Extension Education and the Promotion Work. 

4,1,    If fort« to educate farmers on the use of pesticides are 

being made by the industry, State Departments of Agriculture, 

Agricultural Universities and the Indian Council of Agri- 

cultural Research through the regional and national demon- 

strations, by farmers training schemes, and also by the audio- 

visual programmes of the All-India Radio.   These measures 

do not appear to have produced the rehired impact.    Unlike 

fertilisers, tho use of pesticides    is more complicated because 

it needs some training to identify tho pests, to select app- 

ropriate pesticides, to use it in a required quantity and at 

the ri§ht time.    It is, therefore, understandable that the 

usage of pesticides in the country continues to be at a very 

low level and quite disproportionate to the quantity of 

fertilisers used,    The message behind the now agricultural 

strategy and the concept of adoption of package of practice 

has yet to percolate to the Village Level Extension Worker 

who is the ultimate vital link at the farmer's level.    The 

»«»»fulfillment of tho target and the unutilised capacity ©f 

the industry can be attributed to the poor quality of tho 

extension efforts and it needs to be reoriented if the targets 

•et forth for the Fifth Plan are to be achieved. 

4*2«   As a result of meticulous screening, booked by tho 

educational extension efforts, the products aro taken up for 

market promotion by the industry as well as by agricultural 
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departmonts, co-operatives and the agro-industries corporations, 

This effective promotion work can, therefore, be done primarily 

by thoeo who aro well equipped with the field organisations 

and arc in a position tc render technical advice to the farmers. 

This facility, at present, is available only with the industry 

and not with others who arc mainly concerned with tho dis- 

tribution of inputs. 

4.3,   Th* demand pattern of the industry ha» alno changed with 

certain signe of resistance developed by the pests to some 

insecticides after long usage, as also duo to the problemi cf 

pollution created by the persistent residues loft behind by 

certain insectieideß like chlorinated Hydrocarbons.   Thus, 

accent io heing increasingly accorded to those' which leave 

loss residues like Organo Phosphates and Carbamates etc» in 

place of those which leave considerable residues. 
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P A R T       II 

Aj- fflOmCH m TO   H3HIOD   ,1913;:?4    TO   I9?S»?2 

2,1. fotrettuetioii 

2.1.U   The pest/di»#ase complox of ©rep pi**«* ta not st&ti© 

and keeps ohanging with the pattern and infcensifieatloa of 

cropping.   This i« not only true of India out miso of other 

countries.    There is also a growing eo«aeiou8n«sa in »est 

eeuntries of the probi«» of po Hut ion and the adverse sia« 

effect« of pesticides by way of contamination of environment 

and toxic residuos left by them on crops«   üvor 900 pesticides 

are being marketed i   the world»    To too able to produce pest- 

icida! ©hemicals economically in the country and of desirable 

attributes, the number of items should bo restricted and any 

tread for indiscriminate proliforation of itams should be 

curbed,   &-en in the past« attempts have beon mado to limit 

the number baaed on schemes «aero baaio manufacture of the 

item« has beon ferlheeminô fro» the manufacturers, ana only 

those products wre allowed to bo promoted for use. 
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2.1..?.    The rccrui+ of various classes of pesticides given 

in ANKEXURK II has boon estimated keeping in view the following 

factors? 

i. To achieve the targets of plant protection a« 

proposed by the Ministry of Agriculture and 

expected post/disease situation. 

ii»      îho ©listing and the proposed production capacity 

for various peatioidos in tho country. 

ill*     Tho likely development of "basic chemicals in ta« 

country and tho proposals for research and 

development. 

2.2*1»   According to the Ministry of Agriculture» the coverage 

for plant protection would he 100 million hectares (gros*) at 

the end of the Fifth Plan with tho following break-upi 

a)   Seed treatment -       21.0 million hectaros 

B>   lat Control -       12.0     •» 

o)   Weed control -        4.5     " 

n 

á)   Intensive fïHMrêtRont ©n 
surface and soil pests »       62.5     " 

100.0     » 

2.2.2.   Fer a crep-wiß.e Break-up of these targets, ~e£or to 

ANHlXtlEOi III. 
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2.2.3.    Tho total requirement of pesticides for 1978-79 for 

agriculture has boen estimated at 77*420 tonnes comprising 

about 100 difforont posticidal chemicals.    The year-wide 

retfuiremont of different posticidcB is given in AHNEXUKE II. 

2.2*4*    For facility of roferompe, tfaj products have been 

indicated under different heads, namely, Insecticides, 

AcarioidtB, fungicides, Antibiotics, Wocdicidos.RodcnticideB, 

liftmatocides, and Fwrigants. 

2« 2#5»   Busod on chemical composition tho post io idos fall unter 

the following groupât 

1. Chlorinated hydrocarbons, 

ii. Organo phosphates, 

ili» Carbamates and their thio oaltB. 

iv, Metallic salts. 

v. Woodie idos (belonging to vari cui chemical groups), 

vi* Fumigante. 

vii* Rodcntioides, anJL 

vili. Miao. Row Productc (various closes'of postioides 

of difforont chomioal groupa). 

2.2.6.    Tho main characteristic« of theso aro discussed 

belowi 

Chlorinatod hydrocarbona -   (like Aldrin, BÍC, Chlordmio, DOT, 

Dieldrin, Endrin, Sndosulfan, Heptachlorv Lindane, Toxaphene) 
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leave residues and may cause problems of pollution. But since cap- 

acity wherever installed for the production of any ci  these 

pesticides has to be effectively utilised and these products are 

comparatively cheap, their use will have to continue in certain 

limited spheres. Availability of chlorine, and cyclopentadeie in 

the near future for the production of these pesticides and their 

usefulness as soil insecticides and their long residual action, 

which is needed in certain situations, are also factors in favour 

of their continued use. However, use of products which are not 

yet produced and are definitely known as serious pollutants like 

Endrin will have to be gradually discouraged as and when indigen- 

ously produced substitutes become available. 

Organo phoaphat as - Tîv„ basic raw materials required for the pro- 

duction of this group of ohemicali. are phosphorous pentasulfide 

and phosphorous trichloride and both are produced indigetieualyt 

They also leave less persistent residues on the crops as compared 

to the chlorinated hydro-carbone, Efforts have, therefore, been 

made to assess their demand on the basis of trials and market pro- 

motion already done in the country for such che.icals. 

Carbamates and ThiooarbtBiates - These also do not leave persistent 

residues and are good substitutos of chlorinated hydrooarbons and 

metallic salts. With the production of such pesticides in the 

country, valuable foreign exchange required for the import of 

scarce metals like copper, mercury, nickel etc« could be savtd« 

Misc. Hew Products - (like sophisticated weedicides, nematoeides 

and systernies) The modern trend is towards encouraging the use of 

new chemicals having many desirable features, combining high pest- 

icida! efficiency with other qualities like low toxicity to map and 
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cattle,  safety for bees and fishes, more selective in action 

and quick biodégradation on treated surfaces and soil,    Systemics, 

often incorporated in soil as granules, are absorbed and trans- 

located into the plant tissues and distributed to various parts 

of the plants in quantities sufficient to kill the pest/ 

pathogens.    The lateßt development in the field of chemical 

control is of introducing physiological disorders in the 

insect body by using chemo sterilants,  juvenile hormones,  etc, 

fo get the benefit of research and development carried out by 

developing countries, it is essential to carry out trials and 

market promotion in the country to assess the demand before 

a manufacturing plant of economical  size could be proposed for 

their production.    Assessments of such demands have, therefore, 

been included under 'experimental and miscellaneous new 
products1 • 

2i** Wiaft of Secirli« Objectives 

2*3»1*   Battnaion efforts needed to promote the use of pesticides. 

In the new agricultural strategy, use of pesticides has 

•©«pired a significant place for boosting production along with 

iaproved seeds, fertilisers and irrigation.   The rapid change 

in the cropping patters necessitated by the adoption of various 

programmes has brought many new challenges for the supply and 

use of the pesticida! ohemioals.    There is now greater aware- 

ness and enthusiasm among the farmers to take to ohemical 

«ontrol of pests and diseases, as a result of the continuous 

efforts made by the State Departments of Agriculture and by 
the Industry. 



-20- 

2.3.1 «2. The pesticides which are being used by farmers are 

grouped into two categories, i.e., pesticides produced locally 

and pesticides imported from outside. There are about 

42 different pesticides being produced in the country and 

another 60 are being imported to cat er to the needs of farmers« 

It has been observed that in spit« of making such a wide var- 

iety of pesticides available toÊrmers, the consumption remains 

very low. The extension efforts by the State Governments 

alone will not be sufficient to meet the problem , and promot- 

ional effort by the pesticides industry is most essential. 

The number of pesticides being introduced in the country is 

gradually increasing and it is necessary to arrange trials 

in the farmers' fields, not only to convince him about the 

efficacy of pesticides but also to show their superiority and 

•afety effects. It has been observed that a large'range of 

pesticides without proper promotional work tends to oréate 

oonfusion in the minds of f.,rmors. 

2.3.1.3. It should be obli^jatory on the part of the industry 

te arrange with the h# of field force demonstrations to 

convince the farmers not only about the benefits but also the 

cost benefit ratio. With the gradual withdrawal of the State 

Governments from the trading activity, it has become all the 

more necessary for the pesticides industry to take up the 

promotional work and distribution of pesticides at the farmers* 

door by opening more sale points. 

2»3.1.4. In the past, the emphasis of overall development 

effort was, to a large extent, on areas of maximum promise of 

agricultural growth and the farmers in these areas have 

readily come forth to adopt plant protection practise»* 
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Agriculture in the rain-fed areas presente a more formidable 

problem where, because of low yields, prverty is acute and 

wide-spread.    While in the Fifth Plan intensive agriculture 

programmes, suoh as multiple cropping and extending area under 

high yielding variety programmes, will continue to receive 

attention, special efforts will be made to raise the productivity 

in the rain-fed and other less promising areas.    Pilot projects 

and intensification of research in dry farming technology and 

pilot project for testing new technology have also to be 

initiated.    The new technology is useless unless farmers know 
how to use it and are willing to do so. 

they must be brought into educational process in an 

appropriate and realistic manner.    The optimisation of productivity 

through the use of fertilisers in this sector   (estimated to 

ourrently conaatute some 6<$ of the arable area) is limited 

due to insufficiency of rainfall and/or irrigation.    It is 

well known that suoh areas have their own special pest and 

disease problems of serious magnitude.   In the Pif fi Plan 

therefore, extension work of plant protection should receive 
special attention. 

2»3. 1# .   To begin with, simple plant protection measures which 

reqttirs little skill or equipment, like seed treatment and 

rodent control, should be extensively propagated,   additionally» 

it would be profitable to arrange large soale demonstrations 

of foliar spraying of the uroa solut ion  mixed with pesticides 

so as to get dual benefit in suoh vulnerable areas.   The 

sffioaoy of this teohnology has been amply demonstrated aver 
large areas on wheat, rioo, cotton, jute, etc. 
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2.3,ft,2«    Surveillance Service 

2.3* 2« 1.   This service was introduced in a small way on a 

regional basis,    It is necessary to rapidly expand its network 

to help agriculturists by communicating to them intelligence 

about the progressive development of post population or 

diseases.   It must be remembered that plant pests and disease» 

do not suddenly break out without any preliminary warning.    It 

is for the surveillance service to perceive |hc developing 

situation by obtaining accurate and timely seasonal reports 

and other information and interpret such data in the light ©f 

accumulated experience with a view to issuing necossury warn- 

ings of pest and disease outbreaks.    Reliable reports about the 

periodic rise and fall in the incidence of insoct posts and 

plant diseases for different localities and corresponding 

weather data play an important role in communicating accurate 

warning about imminent outbreaks and epidemics so as to 

initiate timely action for their control.    Such a service will 

reduce the requirements of pesticides as compared to measures 

undertaken after an epidemic has set in. 

2.3,3,1.   With the increasing use of pesticides, the pat torn 

of usage of different formulations is changing rapidly fro« 

dusting powders to more sophisticated wettable powders, 

emuisiflcr concentrates (for high and lovi volume application) 

granules, ote,   Wowor formulations,  like foam   application, 

have been developed in the USA, which considerably reduce the 
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pollution and increase efficacy of pest control.    All this will 

require considerable development work and tighter quality con- 

trol.   Therefore, caro roust be taken to liconco capacity to 

only those forraulators who not only aro competent to formulate 

according to specifications but can also provide adequate 
safety measures to the workers. 

Manufacturers of now pesticides or special patentod pro- 

ducts are usually unwilling to m.Jce available teoanleal material 

to outside forwulators.   Keeping in view all the aforoaaid 

factors, Government has approved a forwulation pdiey categoris- 
ing various pastioides as given belowi 

Category It    Pesticides like Hiß, Aldrin, (Mordane, 

oarbaryl, DOT, Dieldrin, Ferban, Haptaohlor, Malathion» 

Parathion, Thiram and Zirara.   50$ of tho production of 

these pesticides would be reserved for distribution to 
ether fortnulators, 

Category II»    Pesticides like Captan, Dometon, Lindane, 

Phorate.    25/* or higher, if possible, production of these 

pesticides would be reserved for other formulât or s as the 

markets for such products are small and uncertain« 

Category III*   For new products covered under patents, 

the policy for reservation to other formulators for auch 

products should be flexible, as a great deal of work may 

have to be done to work out appropriate formulations for 

the conditions prevailing in the country, 
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2.3.3.2.   In view of the above, it is  apt desirable to reserve 

any type of formulation to any particular sector.    It is only 

with healthy competition and fl and D work in the field that 

the newer type« of formulation     will become available to the 

farmer».   In the interest of rapid extension of pest control 

measure«,    it will be necessary to ensure« 

i#        that the idle capacity lying with tho existinf 

forwulmters is utilised to the full extent, 

ii.      that the seasonal domand of particular pestioid© 

is set in tine. 

ill«     that development and market promotion is 

encouraged »y such partie« who have technical 

competence, know-how and facilities for oarrying 

out such work. 

iv«      that the* parties who have proposals for pro- 

duction of such chemicals in India, starting 

fren basic raw Materials available locally, 

are encouraged. 

v,        that tho newer products whioh have »any advantages 

ever tho exist in¿ ones with refard to toxioity, 

safety, price and effect i voness arc introduced. 

2*1.4«   Roastratlon of Pesticides uMer Jiweotio|4a,sASÍ 

2.3.4.1.   With tho enforcement of the Insect io ides Aet «fid 

Rulesf regulatory oontrol on tho production and us© of pesti- 

cides is being introduced,   as regards tho guidelines laid 

down by the Central Insecticide Board on toxicolegieal 
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aspects, tho Board has not favoured the opon door policy 

adopted eo far in the licensing for manufacture in the light 

of rceont evidence of tho harmful side effects of pesticides 

on the human environnant.    The policy served a useful purpose 

in the early years when the industrial base was too narrow. 

How that  some 42 pesticides belonging to different groups are 

produced and many more will bo made in the country, a rational 

policy i» being adopted by introducing safer pesticides and 

also alloting the diversification of the existing units so 

that they ohanfi ovor to newer and safer pesticides. 

2i4*   I»M Material roylreacmt, and foreign exohan¿g_o_ompon^nt 

2t4.1.    The main rc.w materials requirod per tonno for tho 

manufacture of dii feront major pesticides is gi%*en in 

ANHEXUHE IV.    Foreign exchange requirement for the import of 

raw materials and pesticidal chemicals require   to supplement 

their availability from indigenous sources aro given in 

ANHEXUHES V and VI.    It is estimated that by the end of 

1978-79 the total foreign exchange requirement for import of 

raw material would bo about Rs. 80 million.    However, if raw 

materiale like paranitrophenol, maloic anhydride, and amines 

become availbble locally as per production programmes under- 

taken for those items by the chemical industry, the foreign 

exchange requirement for raw materials would be reduced to 

about Rs. 55 million.    It is estimated that by this expenditure 

the country will be able to save orop losses duo to pests to 

a substantial extent estimated at about Rs. 4,000   million. 
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2,J,     gftrmulationB 

*. « .„. have to be formulated with the 
2.5.1.   MaW pesticides have lnvolve. corn- 
ered concentration of the "°; J     ^ (tMioiIlt)    ' 

noundin* — *~*-h7 J"      a 1-, *ahlo 
to .*. a edition which i. ea.y       WX. g 

^Til. of h ito^itv pesticide, with one of lower 

"^ LZ to have the _ «*•«»«* efficacy, 
toxicity i. known *° ha• b0 ^«^on » » 
Invo.tigatlon. in this direction 

to «*«•. the use of highly toxic p.*»«- 

* » «.od formulation   needs variou» oon- 
5 S.2.   Manufacture of a go« form" .«,i40. with 

ttjh the interaction hctwoon pesticide, wltn 
.idcration., sp-ally «. i a„Mrpttvo capacity, paiolo 
th. inert material. - clay« !"• * 4i.p0r.ing, and 

+„ \    solventa, cmuUifior., wotting, dispor.in6. 
.i.e. etc.), solvent , interaction of «.ray 

anting agont., •***"" rat0 of ^gradation 
luxation, with target and >£W « ^ ^ 

« also rocui.ito for proper <8"»^' ^ ^ „ 
,nly to di.por.0 the toxicant, evenly^ *1°* ^ ^ 

„aones the target with »xi•» ^"^J. ^ ^uve. 
not ototoxic    ^election of proper .olvcnt. «*^ 

^   ^„^«ltion. wetting and prevention of their 
to inorea.0 the •*"»""•"       ^ be th0^t 0, for ewuring 
volatility and lcachinc, all «ve •*• 

a good formulation. 
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2.5.3. In India formulation research for pesticides is in its 

infancy and no comprehensive programme has yot boon drawn up 

to tackl,   the problem on lines mentioned above. 

2.5.4. idong with facilities for formulations research, it 

is also necossary to havo a well-organised self-Buffici ont 

testing bio-assay and toxicology unit to carry out u wide 

spectrum screening of the pesticldal formulations.   The work 

of the units that do exist for this purpose has    to bo properly 
co-ordinated« 

2.5.5»    Syncrait'fcst 

Synergist a arc chomicul substances which, at levels non- 

toxic by thomsolvos, markedly increase the toxicity of the 

pesticides whtn applied with it in joint action.      In 

advanced   countries, attempts have been succussfully made to 

reduco the quantity of toxicant n and improvv the biological 

efficacy by the use of synergists.   At present in India 

Piperenyl ButoxiOe is used with Pyrcthruro uxtract.   at least 6 

other chemical compounds having synergistic activity arc known 

whieh could be used with chlorinatod hydrocarbons, phosphatics 

and carbamates,  tiome of which cire fractions of sesame oil, 

2»5»ö.    Pesticides of Botanical Ori£in! 

In vie', of the problem of pollution and associated toxic 

hasards on account of residues on treated crop planta, many 

advanced countries havo started giving inrrw.-sing attention to 

the use of insooticides of botancial origin, notably those 

derived from pyrethrum flowers, tobacco vaste, and Derris, which 

wore widely used before the introduction of synthetio organic 
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insccticides.    Their consumption declined bacauso of their 

relatively high oost.    There is a need to revive tfciir use 

by providing necessary incentivos.    There are good possibilities 

of cultivating pyrcthrum in India.    Likewise, large .-„roas aro 

under tobacco cultivation and sizeable quantities of raw mat- 

erials in the form of waste ci-e    available.    Derris can bo 

cultivated in forest areas and its dktdoid fraction   , rotenonu, 

has    vory good insecticidal properties.    Apart from encouraging 

domostic uso, the30 should have ¿ood export potential, 

especially in Japan, USA and luropean countries. 

2«i6,    Hegttiroment of capital equipment 

Keeping in view th*s roccnt trend in the use of modern soph- 

isticated pesticides LM their estimated demand durine; 197M4 *© 

X9TÔ-T9» tri^jor investment in capital équiperont is ostimutod for 

the production of Orguno-phosphates , Carbamate? and Weodicidos. 

fho capital   ;oods required for the production of pcsticidal ohom- 

ieals (tech. material) is more oc less the same es for ether 

sophisticated organic chemicals.    ANH1XUHE VII gives tho kind of 

itotorials and their oquipmont that ore or will be noeded.    ly tho 

oM of 1978-791 tht, additional investment on plant equipment is 

estimated at Rs. 386.6 million, the details of v/hich, with the 

break-up of tho value of Indigenous and imported components, aro 

given in ÀNNEXURE VIII. 
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2 • 1 •      Post i o Ida B_ japj> I ication cqui jgnuvt 

Hith -the increasing er.iphasin on agricultural production, this 

industry hus assumed groat importance    The production of ugrioul- 

tural sprayers and dusters, both manual   Uiid po'.»r operated, has 

•hown a riso,    for example, for the units in the    organi sod sector, 

the value has gong up from Rs.  24.6 million in 1970 tons.  34.3 

million in 1971.    The manufacture of manual sprayers and dusters 

has boon resorvod for small ac alo soctor in whioh moro than 50 units 

arc engaged.    The Indian Standards Institution has laid down tho 

Indian standards specifications for suca typos of equipment which 

aro in popular suo.    A notable progress has boon nud^, in so much 

so that scarce ferrous and non-forroue mótale arc b< ing progressively 

replaced by modale with plastic and nylon components. 

2*$»     B^ow^r jrcjfflirement s j^^mjjloyjfcnt^ pot ont lai 

2.8.1.    It has not boon possible to aseess the technical »an- 

power required of different categories,    Nonetheless, the 

Industry has experienced no difficulty so far iu securing the 

services of technical, skilled and sorai-slclllcd man-power, to 

run the established plants.    Howevor, for erection of newer 

plants to produco sophisticated pesticides and to operate 

thom, training facilities for Indian personnel, under the 

guidance of foreign exports, noods to be enlarged* 
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2.9.1.    It has not Lc;on possible to essuss tlu.Bo roquiremonta. 

However, those arc insignificant bocauoo of the prosont email 

size of the industry.    The production \<ill also not moke aay 

hoavy domaiid on the transport facilities.    Except for dusting 

powders, most other foraiUtione aro moved by road transport. 

About 0.35 million tonnes or formulations will have to be 

tr ijitportod by 1978-79.    Since the êemand will be seasonal, 

and tho products essentiel for agricultural produotion, 

spoolal facilities of transport in the peak season will bo 

refpirotU 
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Blêmis fOaniuH o* fr^j.^,,,. itt^AfeT 

81. Ko       ittu» 1971-74 Cujjttuity Gar.Acity Capaoity Produ- 
detmnd licensed installed under 

oonel der- 
ation lí 

ction 
mi 

•MHMa« 

1. ÜiC 52,000 ¿6,900 25,900 e, 640 
X4» 2. biil' 15,000 4,200 4,200 * 

>. Alun n/Die ldnn/ 
Chluriunt/iìtf- 
tkchior 1,000 . » - * 

4« ¿ndrin 3,500 <t> » » * 
5. üferbaryl 3.000 2,000 m 5,000 a»- 

6. andoattifan 750 * m 3,600 • 
?. ToxMphetM 1,000 2&0 25p 1,000 • 
•• ¿alath Ion 3,500 2,300 1,700 4,000 819 
9. Brnthien 5,200 | 500 60S 
10. tu* Systox *•     1 1,200 ì.too - 4« 
11. Futiitrothion 2,000 } ••• 500 45 
12. Uimthmim * 220 220 - iti 
13. Phosnhamidon • 636 P^B • • 
14* WTÍ»" 3O0 If6 276 m . 

15. Hiorate/Vovao- 
thioiytoiByutoiy' 

crotOiÂoB 5,000 a» * 500 * 

lé. Al. Phosphld* 400 450 250 m 17« 
if. kâfaDM >00 96Ö €08 m ii 
it». âtorociOeA^ûion 400 • m m 

* If. Cnpp«r oxycbloride 2,300 2,264 2,264 m 

10. Mitenel ohlor-de 400 150 150 m 4« 
11. TnioüttrlÄinatea 10,000 4,6*4 3,700    , m 1,120 
22. ßithiocurbuBtfcü 1,200 §50 «5* m 24 
25. Dicoiol 500 . • m 

m* Qrganoaw ruu ritti G i       60 Ili SI m 12 
25. éiadioidas é,OQ0 2,4«5 l,8t0 9,140 350 
¿6» Ne na toc.des 500 - « m 

2| « KodantioidBs 700 350 350 • 195 

* denand included in item 13, aaasaaed oarli»r fcy th» 
I* atioide« Batwl« 

• # « # 
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AaKExuüE m 
¥ñm f*ÉMM iUU 

Beniene 
Chlorina 

i 

toSxÎM LISI 

3J0 Kf» 1.   ÄC 1. 
2. 

2* sir 1, 
2, 

Chloral 
Chlorofccnsem. 

400 • 
450   • 

5. PHOsrHiìaaDOB 1. 
2. 

Dichioroao.tnciidt/ 
Trimethyl ïhoapfctté* 

700»     r 
4I5» 

4t   J30W 

5. coma auLMrc 

t. 
2. 

1. 
2, 

Chloral 
ïriieethyl I$c*piit|t* 

Copper 
Soifurie ¿cid 

500" 
5'jo » 

24> " 
400 * 

r>* aattta mmmmsâ 1. 
2. 

Copper 
Hydrochloric uoid 

5§0 » 
40O.»;..v;.-    .v 

7.    «COL CriLOidûiî t. 
2, 

Hiokèf 
Hydrochloric neid 

250* 
1010 » 

»,   2 »4-I>-~CTD 1. 
2, 

2,4-Diohloro phenol 
Monoohloroflrot^n ««id 

eoo * 

%i ê&mmm mmmm 1. 
2. 

Aluniniun 
Phosphorous IMI 

500 " 
530" 

10, SUC SH06PÍÍID8 1. 
2. 

Zinc Powder 
&cd Shoephorous 

&30 » 
25) * 

11» ÏHIWii 1, 
2, 
3. 

Crrbon Disulfide 

SOö* gydroti'l" 

500» 
500" 
300" 

1. 
2, 
5. 
4. 

Carbon Disulfide 
Dimethyl inin&* 
Zinc ohlorido 
Sod* Hydroxide 

2y> » 
600" 
500" 

15. TBIQWKltttflK 1, 
2. 

4. 

Ccrbon disulfide 
BthlejM diemine• 
2150 ôhloridw 
Sod, Hydroxide 

550» 
225" 
950 * 

14.   ft«»» 1. 
2, 
3. 

C^cloy^ntuditäny*                    250" 
KtxûchlorooyclppentadisiKf    800 " 
tinyl chloridt*                    230*   - 

H.   ^IKDI 1. 
2. 
3. 

Cyelo îôntfidiaiafe*                  W'•"' 
¿cetylene                                 10> » 
Hfeiaohlorocyclop^ntadieni^    30J H 

16.   CHLGKWHE 1. 
2. 
3. 

Cyclo Pentad ten©*                  251> " 
Hexachlorocyclopöntndisns*   6>0 * 
Chlorine                                  100 * 

17.    ?OXÀPH£NE 
2. 

Caœphfene 
Chiorino 

4.x " 
14:» " 
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Maae of the Ina^otioide        Main Rew ilctt.rl'-lc 

10. CORATE 

1?« HHWBQMS 

lu» nnwBuui 

ti. JICÜFOL 

22. ffUtBafift 

tl. ÙàXSEKBÂK 

24. SPBQBULSUI 

25. ate¿4»áí 

24. lUiUBAI 

27. t. PÄttHK* 

tu, X. i-ifiÜPHlO» 

3^ nWITROTHION 

31. MAUTHICW 

52. MSTHYL juckrCR 

Phcaphor<;u8 "r^nteeulfide 
Ethanol 
ForoalJehydö 
Ethyl Mwroaptan* 
L.Bromo Phenyl ¿©«tie áetd1 

Ethanol 
Methanol 
Phco. t»entaaulfide 

2,4,5-flriehlöro Phenyl 
Sulfonyl Chloride * 

ChlorobeMene 

1. 
2. 
5. 
4. 
1. 
2. 
3. 
4. 
1. 

2. 

1t 
2.   Chlorine 
3«   Sulfuric acid 
4.   Pare Toluene tulfonic «eld 

»aphthol 
Methylamine» 
Phcegune 

or    SC 

Catechol* # 
Methallyl chloride 
Hexftohlorocyclopontadienf* 
1,4«-flotEne-Diül* 
ïhionyl Chlorid« 
Soditi» Cyanide* 
gridine 
Methyl Chlorid« 

Cet *hol* 
Methyl Xeooyan&te 
Methallyl chloride* 
Chioroferm 
Methyl aleohol 
Sed luci Ketiuxide 

p-iiitrophencl* 
Phoaphoru» Triohloride 
p-Hitrophancl* 
Vhosphorue   Triohloride 
PhcophcrUB Pentoeulphide 
Monuctethyl ¿mine* 
Ehcaphorue Triohloride 
p-Hitro Mota Cresof 
PhnephGrus Pontesulphlâe 
Phosphorus Antoeulphide 
Meüöic Anhyrtriòo* 

50?fcone. p-Mitro Meta Cresci* 
Thio alcohol* 

ùty. for 1 toa 

1300 KfS, 
4Q0    " 
203 
200 

Î00 
150 

1QÖ 
?00 

N 

« 

tt 
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1000   » 
m * 

tOOO litre* 
1105 K*. 

535 
60$ 
670 
510 

1000 
500 
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AKsaroHE vu 

TOS OF KVmUbS m CAPITAL EQPI?~ 

i. 

2» 

% 

4. 

i. 

6. 

f. 
8* 

t. 

ti. 

It» 

H. 

Stainless steol «he<t« and platos for fabrication 
<*f plant   and m^shinery, 

Stainless ateel tufeoe, pipes» fittine both for 
fabrication and installation of plant ani mohinciy, 

Bcaetor» glass Hart, F.V»C.    Mns4, J »pervious 
frtphitG or similar special maturi*1«, 

e«ntrifög*l Haw!, stats«, stainless steel auitabl* 
for work in highly explosive or flaw proof ama. 

Prooftsrs control   tostruBuiits, gauges, i no lud in« 
control valve a, aaft* provisions oto. 

Agitators complete with  noto», gears ssdo of 
StftinlosB otocl or   spécial materiale. 

AU typae puap3 Stainless atctl, P.V.C^ild Stosl,otc. 

Service oquipoünt», refrigeration» boilers, «ttcx 
tro a tat; nt, effluent treatment oto« 

Elootrioal transfoxrora and fittings. 

Mise« Uk© dryoro, fitterprcan etc» 

Grinding equipment lito lwasaur and air attrition 
tri IIB, micropulvcrUcrs «te. 

füxing équipant« Uto Bl nders e to. 

Granuli ting oquipoonte. 

#»## 
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